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PABOYAS IPOTPAMMA YUYEBHOM JUCHUIJIAHBI
OY .08 bBUOJOI'UA
10 CIIEUAIBHOCTSM CPEAHEr0 NPOPECCHOHAIBHOIO 00pa30BaHUs

11.02.06 Texnuyeckas 3KCIUTyaTalHsl TPAHCHIOPTHOTO PAINO3JIEKTPOHHOTO
o0opyaoBaHus (110 BUAaM TPAHCIIOPTA)

13.02.11 TexHuueckas FKCIUTyaTalys ¥ OOCITYKUBAHHUE SJIEKTPUUECKOTO U
AIEKTPOMEXAHUYECKOTO 000py10BaHUs (TI0 OTPACIISM)

25.02.03 Texnuyeckas dKCIUTyaTaIus MIEKTPUPUITUPOBAHHBIX U
NUIOTaXXKHO-HABUTALIMOHHBIX KOMITJIEKCOB.

09.02.01 KoMnbroTepHBIE CUCTEMBI U KOMIUIEKCHI.

Pruibck 2018 1.



PaGouas nporpamma y4e6HON JUCIMITINHBI pa3paboTaHa Ha ocHOBe DenepabHOTO TOCYAapCTBEHHOTO
oOpasoparenbHoOro (ganee — ®I'OC) mo cHenMaabHOCTAM CPEeIHEro MpodecCHOHAILHOrO0 00pa30BaHUs
(manee — CIIO), B cooTBeTCTBUU C PekOMEHIAUMAMHU 1O OpPraHU3alWH MOJYYEHHs CPEAHEro OOIIEero
o0Opa3oBaHMs B TIpelenax OCBOCHHUS OOpa30BaTENbHBIX IPOrpaMM CpENHETro NpodheccCHOHaTHLHOTO
oOpa3oBanuss Ha 0a3e OCHOBHOTO 0Omero o0pa3oBaHHS C ydeTOM TpeOoBaHHWHA QemaeparbHbIX
TOCY/IapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB W TOMy4aeMOW NPOPEecCHH WIH CIEMUATbHOCTH
cpeaHero mpodeccuoHanbHOro o0pa3zoBaHusi (mMUchbMoO JlemapTamMeHTa TOCYJapCTBEHHOW MOJNHUTHKH B
chepe momroroBku kaapoB u IO Mwunobpuaykum Poccum ot 17.03.2015 Ne(06-259), mpumepHoit
MporpaMMBbl  00IIIe00pa3oBaTeNbHON  AUCHHMIUIMHE  «bronorus» pexkoMeHmaoBaHHON dDemepaabHBIM
TOCY/IapCTBCHHBIM aBTOHOMHBIM Y4pexjacHueM «®DenepanbHblii MHCTUTYT Pa3BUTHI 00Opa3oBaHUS»
(PTAY «DPUPO») nns peanuszanuu OCHOBHOHM mMpodeccHoHaIbHON 00pa3oBaTeIbHON MPOrpaMMBI
CIIO ma 6asze ocHoBHOro ob6mero o6pasoBamms (IIporoxkonm Ne 3 or 21.07.2015 r.) mus
CIIEUAIBHOCTEM:

11.02.06 Texnudveckas dKCILUTyaTalys TPAHCHIOPTHOTO PaJAHORIEKTPOHHOTO obopymoBanus (1o
BUJIaM TPAHCIIOPTA),

13.02.11TexHuueckass SKCIUTyaTauss W OOCITYXKHBaHUE 3JIEKTPHUUECKOTO M DIIEKTPOMEXaHUYECKOTO
obopymoBaHus (IO OTPACIIAM),

25.02.03 TexHuueckass OKCIUTyaTalus dJIEKTPUMUIMPOBAHHBIX W  MIOTaKHO-HABUTALMOHHBIX
KOMIIJIEKCOB,

09.02.01 KomMmbtoTepHbIe CHCTEMBI U KOMITIIEKCHI.

Opranunzanus-pa3paboTurk: PeUIbCKUIT aBUAIIMOHHBIH TEXHUUYECKHH KOJUIEK - unman dheaepaabHOTO
roCyJapCTBEHHOrO OIOPKETHOTO 00pa30BaTENbHOIO YUPEKACHUS BbIcIIero o0pa3oBaHus «MOCKOBCKUN
TOCY/IapCTBEHHBII TEXHHYECKUI YHUBEPCUTET rpaxkaaHckoi apuanum» (MITY T'A)

IIporpammy cocraBui:

Pycosa XK. A., npenonaBarens Peuibckoro ATK - punnana MI'TY TA

Penenzenr:
Kopocrenes A. H., npenogaratens Peiibckoro ATK - punuana MI'TY T'A

Pabouas nporpamMma o0Cy IeHa U 0700peHa Ha 3aceqaHuu IUKII0Boi komuccuu OT /1

IIpoToxom Ne OT « » 2018 r.

IIpencenarens nuknosoit komuccuu OT/] Koseinesa JI.B.
Pabouas nporpamma paccMOTpeHa U peKOMEHI0BaHa METOIMYECKUM COBETOM KOJLIEKA.

IIpoTokon No OT « » 2018 .

Metonauct Kosrmesa JI.B.
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1. MACHOOPT PABOYEN MPOT'PAMMBI YYEFHOU JUCIHUATLIAHBI
OY /.08 BUOJIOI'UA

1.1.06s1acTh npuMeHeHHs1 pado4eil MPOrpaMMbl

Pabouast mporpamma y4eOHON AUCIUIUIMHBI SIBISETCS YaCThIO TPOrPaMMBI HOATOTOBKH
cnenuanucTos cpeanero 3seHa (nanee - [IIIC3) B coorBercTBun ¢ ®I'OC CIIO no
CIIeIUATIBHOCTSM:

11.02.06 TexHuueckasi SKCIUTyaTaisl TPAHCIIOPTHOTO PAAHO3]IEKTPOHHOTO 000pyI0BaHUs
(o BHIaM TpaHCIIOPTa),

13.02.11 TexHuyeckass ~ JKcIUTyatalus W OOCITY)KUBaHHUE  DJICKTPHUECKOTO u
JJIEKTPOMEXaHUYECKOT0 000pYyI0BaHHS,

25.02.03 TexHuueckas dKCIUTyaTalusi JEKTPUPUIMPOBAHHBIX M MHUIOTAKHO-HABUTALIMOHHBIX
KOMILIEKCOB,

09.02.01 KomriptoTepHBIE CUCTEMBI U KOMITJICKCHI.

1.2. MecT0 y4eOHOH TUCHHUILINHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CIIEIHAJIUCTOB
Cpe/iHero 3BeHa

VYuyeOnas nucuurmunaa OY/[.08 «buonorus» uzydaercs B 00pa3oBaTeIbHOM IMKIE Y4eOHOTO
mana [IIICC3 na 6a3e 0cHOBHOTO 00111€TO 00pa30BaHuUs.

1.3. Hean u 3agaum y4eOHOM IMCUUILIHHBI — TPEOOBAHUS K Pe3yJIbTATAM O0CBOCHHS
yueOHOH TUCHHIIMHBI

- noslydeHue (pyHIaMeHTalIbHBIX 3HAHUM O Ouonormyeckux cucremax (Kmerka, Opranusm,
[Monynsmus, Bun, Dxocucrema); HCTOPUN pa3BUTHUS COBPEMEHHBIX NMPEJCTABICHUN O )KUBOI
IPUPOJE, BHAAIOIIMXCSA OTKPBITUAX B OMOJOTMUECKOW HayKe; poiau OMOJIOrMYeCKOW HayKH B
(GbopMUPOBaHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KAapTUHBI MHUpPa; METOJaX Hay4yHOIO
MIO3HAHUS;

- OBJIaJICHHE YMEHUSMHM JIOTUYECKH MBICIUTH, 00OCHOBBIBATh MECTO U POJIb OMOJOTHUYECKUX
3HAHUH B NPAKTHUYECKON JEATEIBHOCTH JIIOAEH, Pa3BUTHM COBPEMEHHBIX TEXHOJOIHI;
OTIPEAEIIATh KUBbIE 00BEKTHI B IPUPOJIE; TPOBOJAUTH HAOIIOEHUS 32 SKOCUCTEMAMH C IIEJIbI0
UX ONHCAHUS U BBIABJICHHUSA E€CTECTBEHHBIX WM AHTPONOICHHBIX W3MEHEHMH; HAXOIUThb HU
AHAIM3UPOBATh HH(OPMAITUIO O )KUBBIX 00BEKTAX;

- pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIEKTYaJbHBIX U TBOPUYECKHMX CIHOCOOHOCTEH
00yyaromuxcst B IpoLecce M3yuyeHUs] OMOIOTHYECKUX SIBJIICHUH; BBIIAIOIIMXCS JOCTUXKEHUN
OMOJIOTHH, BOLIEAINX B OOLICUYETOBEYECKYIO KYIbTYPY; CIOXKHBIX U MPOTUBOPEUUBBIX MyTEH
pa3BUTHS COBPEMEHHBIX HAy4HBIX B3IJIAJIOB, HJEH, Teopui, KOHUeNuui, rumore3 (o
CYIIHOCTH M TPOUCXOXKICHUH JKU3HH, YENOBEKa) B XO0JA€ paboThl C PpPa3IMYHBIMH
MCTOYHUKAMH UH(OpMalnu;

- BOCNHTaHHME YOEXJIEHHOCTH B HEOOXOAMMOCTH IO3HAHUSA >KUBOH HPHUPOABI, HEOOXOaM-
MOCTH PpallMOHAJIBHOTO MPHUPOAOIOIb30BaHUs, OEPEKHOr0 OTHOIIEHHUS K MPHUPOJIHBIM
pecypcaM M OKpyXaroled cpeae, COOCTBEHHOMY 3J0pPOBBIO; YBaKEHHS K MHEHHUIO
OTIIIOHEHTA MPHU 00CYKIEHUH OUOTOTHUUECKUX TPOoOIeM;

- HCIOJb30BaHUE MPUOOPETEHHBIX OMOJOTMYECKHUX 3HAHUW M YMEHHH B MOBCEIHEBHOU
KU3HU JJI1 OLEHKHU MOCIIEICTBUN CBOEH NEATENbHOCTH (U eATEIbHOCTU APYTUX JII0JIeH) Mo
OTHOLIEHHUIO K OKpYXalollel cpeje, 3JJ0pOBBIO JIPYTUX JI0AeH U COOCTBEHHOMY 3/10POBbIO;
000CHOBaHUE M COOJIOIeHHE Mep MPOPUIAKTUKN 3a00JIeBaHUM, OKa3aHWE MEePBOM MOMOIIU
IpH TpaBMax, coOI0JeHNE TPaBUII MIOBEICHUS B IPUPO/IE.



1.4. Pe3y1bTaThl OCBOCHHSA Y4eOHOM 1M CIHUIIJIMHBI

OCBOCHHUE COJCpKaHHUS Y4eOHOU nucHUIUMHBI «buonorus» obecreynBaeT JOCTHUKEHUE
CTYJAEHTaMU CJIEAYIOUIUX PE3yJIbTaTOB:

®  JUYHOCMHBIX:
- c(hOpMUPOBAHHOCTb YYBCTBA TOPAOCTH U YBaXEHHS K HCTOPUU U JOCTHKEHHUSIM
OTEYECTBEHHOW OMOJIOTMYECKON HAyKHW; MPEACTABICHUS O I[EJIOCTHOW €CTeCTBEHHOHAYYHOH
KapTUHE MUPA;
- MOHMMAaHHE B3aMMOCBSI3M M B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAyK, MX BIUSHUSA Ha
OKPYXaIOUIYyI0 Cpeay, 3KOHOMHYECKYH, TEXHOJIOTHUYECKYI), COLUUAIBHYI0 M 3ITHYECKYIO
chephl AeATETLHOCTH YEIOBEKA;
- cIOCOOHOCTh MCMOJIb30BAaTh 3HAHUSL O COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTUHE MHUpa B
oOpazoBarenbHOH M MPOGECCHOHANBHOU JCATEILHOCTH; BO3MOXKHOCTH WH(OPMAaIMOHHON
cpeasl 11 obecneyeHus NpoayKTUBHOTO CaMO0Opa30BaHHUs;
- BJIAJICHWE KYJIbTYPOHU MBINUICHUS, CIOCOOHOCTh K OOOOIICHHUIO, aHAIU3y, BOCIHPHSITHIO
uHpopManu B 00JIACTH €CTECTBEHHBIX HAyK, MOCTAHOBKE II€JM M BBIOOpY MyTeil ee
JIOCTHXKCHUS B IpodeccuoHanbHOM chepe;
- CIOCOOHOCTh PYKOBOJICTBOBATHCS B CBOEH JEATENBHOCTH COBPEMEHHBIMU MPUHIIMIIAMU
TOJIEPAHTHOCTH, UAJIOTa U COTPYAHUYECTBA; TOTOBHOCTh K B3aMMOJCHCTBHUIO C KOJUIETAMHU,
paboTe B KOJJIEKTHUBE;
- TOTOBHOCTb HCIIOJIb30BATh OCHOBHBIE METOJbl 3alIUTHl OT BO3MOKHBIX IOCHEICTBUHI
aBapwii, KaracTpod, CTUXUWHBIX OCJICTBUN;
- oOmamaHue HaBbIKaMu 0Oe30mMacHOl pabOThl BO BpeMsl IMPOEKTHO-HCCIIEA0BATEIbCKOW H
KCIEPUMEHTAIIBHOMN JIEITEIbHOCTH, IPU UCTIOJIH30BAaHUH JJAOOPATOPHOTO 000PYAOBAHUS,
- CIOCOOHOCTh HCIIOJB30BaTh MPUOOPETEHHBbIE 3HAHUS KM YMEHHUS B MPAKTUYECKOU
NEATCIIBHOCTH U MOBCEIHEBHON >KM3HU JUISI COOIONCHHUS MEp NMPOPUIAKTUKH OTPABICHUH,
BUPYCHBIX U JIPYTUX 3a00JIEBaHU, CTPECCOB, BPEIHBIX MPUBHIYEK (KYpPEHUS, alIKOTOIU3MA,
HapKOMAaHHM); IPaBUJI IOBEJICHUS B IPUPOJHON Cpelie;
- TOTOBHOCTh K OKa3aHUIO IME€pBOM NOMOLIM MpHU TpaBMax, HPOCTYAHBIX M APYTUX
3a00JIeBaHUAX, OTPABJIICHUSIX MUIIEBBIMHU MTPOAYKTaMU;

® emanpeomMemHulx:
- OCO3HaHHE COIMAJIbHONW 3HAUYMMOCTH CBOed mpodeccun/cnennanbHOCTH, oO0JIagaHue
MOTHUBAIMEN K OCYIIECTBICHUIO TPOPECCUOHAIBHON J1€ATEIbHOCTH;
- TMOBBIIIEHNE MHTEJJIEKTYaJIbHOTO YPOBHS B MPOIECCe U3YUEHHSI OMOJOTUYECKUX SBIICHUN;
BBIJJAIOIINUXCA JIOCTH)KEHMM OHOJIOTMH, BOLIEAIIMX B OOIIEYEIOBEUECKYIO KYIbTYpY;
CIOXKHBIX U IPOTHUBOPEUYMBBIX IyTE€HW DPa3BUTHUS COBPEMEHHBIX HAay4YHBIX B3IJIAJ0B, UIEH,
TEOpHUH, KOHLENUUN, runore3 (0 CyH[HOCTH M MPOUCXOKIECHUM >KM3HU, YEIOBEKA) B XOJe
paboThI C pa3IMYHBIMU UCTOYHUKAMU UH(OpMaIIIH;
- CIIOCOOHOCTh OPTaHMU30BBIBATH COTPYAHUYECTBO €JMHOMBIIUIEHHUKOB, B TOM 4YHCIE C
HCIIOJIb30BaHUEM COBPEMEHHBIX HHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI;
- CIIOCOOHOCTh MOHUMATh HMPHUHIMIBI YCTOWYUBOCTH M MPOAYKTHUBHOCTH >KUBOW MPHUPOIBI,
NyTU €€ U3MEHEHUs MO/ BIUSHUEM aHTPONOTEHHBIX (aKTOPOB, CIIOCOOHOCTh K CUCTEMHOMY
aHaJIHM3y TI00aJbHBIX KOJOTHUUECKHUX MPOoOJIeM, BOIPOCOB COCTOSHUS OKpYKAIOIIeH cpelbl 1
pPalMOHAJIBHOTO UCIIOJIb30BaHUSI IPUPOJHBIX PECYPCOB;
- yMeHHEe OOOCHOBBIBaTH MECTO MU pOJIb OHOJOTMYECKMX 3HAHUNH B MPAKTHUECKOU
NEeATEeNbHOCTH JII0/IeH, pa3BUTUHU COBPEMEHHBIX TEXHOJIOTHI; OMpPENesTh )KUBbIE 00BEKTHI B
IpUPO/E; MPOBOAUTH HAOIIOACHHS 32 KOCHCTEMAaMH C LEJIbI0 UX OMUCAHHS U BBISBICHUS
€CTECTBEHHBIX U aHTPOIOTEHHBIX M3MEHEHHI; HaXOAUTh U aHAJIM3UPOBATh WHPOPMAILHIO O
KUBBIX 00BEKTaX;
- CHOCOOHOCTb MPHUMEHATh OWOJOrMYECKHe M HKOJIOTMYECKHEe 3HaHUs [UIs aHaiau3a
HNPUKJIAJAHBIX POOJIEM X035 HCTBEHHOHN ACSTEIBHOCTH;
- CIIOCOOHOCTh K CaMOCTOSITEIBHOMY IIPOBEIEHUIO UCCIIEI0BAaHUMN, TIOCTAHOBKE €CTECTBEHHO -
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HAyYHOTO 3KCHEPUMEHTa, HCIOJIb30BAHHIO WH()OPMAIMOHHBIX TEXHOJIOTHH IS peleHus
Hay4HBIX U podecCUOHANbHBIX 3a/1a4;

- CIOCOOHOCTh K OIICHKE ATHYECKHUX aCIEeKTOB HEKOTOPBIX HCCIEJOBAaHUN B 00JacTH
OMOTEXHOJOTHH (KJIOHUPOBaHUE, HCKYCCTBEHHOE OILJIO0TBOPEHHUE);

®  npeoMemHblx:
- ¢(opMUPOBAHHOCTH IPEJACTABICHUN O POJH U MECTe OHMOJOTHMU B COBPEMCHHOM Hay4HOM
KapTUHE MHUpa; I[OHUMaHWE poJu Ouonormd B  (GopMupoBaHMHM Kpyroopa u
(YHKIMOHAIBLHOW IPAMOTHOCTH JIJIsL PEIICHUS MPAKTHYCCKUX 3a/1a4;
- BJIaJICHME OCHOBOIMOJArarolMMUA MOHATUSIMH W TPEACTABJICHUSIMH O >KMBOW MpHUpPOJIE, €€
YPOBHEBOW OpraHW3allid W JBOJIONHMH; YBEPEHHOE TOJb30BAaHUE OHOJIOTHUYECKOU
TEPMUHOJIOTHUEH U CUMBOJIMKOM;
- BJAJICHHUE OCHOBHBIMH METOJIaMH HAy4YHOT'O T[O3HAHWS, HCIOJIb3YeMbIMH IPH
OMOJIOTHYECKUX HMCCIETOBAHUAX KUBBIX OOBEKTOB M DKOCHCTEM: ONHMCAHHEM, U3MEPECHHEM,
IIPOBEJICHUEM HAOJII0ICHUM; BBISIBICHUE M OI[CHKA aHTPOIOTCHHBIX U3MCHCHHUI B IPUPOJIC;
- c(opMUpPOBAaHHOCTh yMEHUU OOBSICHATH PE3YyJbTAaThl OUOJOTHUYECKUX SKCIEPHUMEHTOB,
pemraTh IeMEHTapHbIe OMOJIOTHISCKUE 3a/1a4H;
- ¢cOpMHUPOBAHHOCTh COOCTBEHHOW TO3MIIMM IO OTHOIIEHHIO K OHMOJIOTHYECKOH WH-
dbopMaluu, mojiydaeMoi M3 pasHbIX MCTOUYHHMKOB, TJIOOATBHBIM 3KOJIOTHUYECKUM IMpoOIeMam
U MIYTSIM UX PELICHUS.

1.5. KoinvecTBO 4acoB Ha ocBOeHHe padoyeii NPOrpaMMbl JUCHUTIIHHBI

MaKCHMaJbHOW yueOHOU HArpy3Ku oOyuaromerocs 54 4acoB, B TOM YHUCIE:
00s13aTeNFHOM ayTUTOPHOM y4eOHOUM HAarpy3ku oOydJaromierocss 36 9acos;
CaMOCTOSITeNIbHOU paboThl oOyyaromerocss 18 dacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHO# padoThl

Bun yueOHo# padoThI Oovem uacos
MakcumanbHas yueOHast Harpy3ka (BCEero) 54
OO0s3aTenpHast ayIuTOpHAs yueOHasi Harpy3ka (Bcero) 36
CamocrosTenbHas pabota o0y4aromierocs (Bcero) 18

IIpomeskyTounasi atrecranus B popme nuddepennupoanHoro 3a4era B 1-M cemecTpe




2.2. TemaTnyeckuii IJIaH M coJep:KaHue YUeOHOM TMCUMILTHHBI

OVY /.08 buosorus
HanmenoBanmue ConepxaHue y4eGHOT0 MaTepHuaja, caMoCTOsITeJIbHasi padoTa o0yJaonuxcst O0beM yacoB Yposens
pa3aesaoB U TeM OCBOEHHSI
Paszgen 1. Beegenne. YueHnue o Kierke 9
Tema 1.1 Coaep:kanne yueGHOro MaTepuasia 6
Xumueckas OObekT wu3ydeHUs OHOJOTMM — JKUBas Opupona. I[IpU3HAKH JKUBBIX OPTAaHU3MOB M WX 2 2
02;3;’2;3‘;]::{’ MHOT000pa3ue. YpOBHEBas OpraHM3alysl >KMUBOH HMPHUPOJBI M 3BOJIONUSA. MeToabl MO3HaHUS >1<p1}30131
dyHKmun Krerkn | TPAPOIBL OO6miue 3akoHOMEpHOCTH Owuosiorwu. Posb Ouonormm B (GOpMHUPOBAHUK COBPEMEHHOM
€CTECTBCHHO-HAYYHOH KapTHHBI MUPa U MPAKTUUCCKON NeATENbHOCTH Jfoeil. 3HaueHne OMOIOTHH NTPH
OCBOCHHMU IO eccuil u crenuantbHOCTeH cpeiHero NpodecCHOHaILHOTO 00pa30BaHUs.
XuMmudeckas OpraHm3anusi KIeTKH. KieTka — sJeMeHTapHas >XMBas CHCTEMa M OCHOBHAs
CTPYKTYpHO-(pYHKINOHAIbHAS €IUHHUIA BCEX JKUBBIX OpraHu3MoB. OpraHudeckne W HEOpraHHMYECKue
BEIIECTBA KJICTKH WM JKUBBIX OPTaHU3MOB. Belkw, yriaeBoIbl, JTUMHIBI, HyKICHHOBBIE KHCIOTHI M HX
pouib B KieTke. Jleknus - Bu3yaan3anus
CrpoeHne M (QyHKUMU KIETKU. [IpokapHoTHYECKHE M JYKapHOTHYECKHE KIETKH. BHpychl Kak 2 2
HEeKJIeTOYHas popma KU3HU U uX 3HadeHue. L{utomnasma u kierounas MmemoOpana. OpraHou/bl KIETKH.
CamocTosiTeJbHasi padoTa 00y4YaroIuxcs.
1. KpaTtkas ucTOpus N3ydICHUS KIETKH — MOATOTOBKA COOOIICHHS 2 3
2. KueTtkn u ux pasHooOpaszne B MHOTOKJICTOYHOM OpPTaHHW3ME — MOJTOTOBKA COOOMICHHS
Tema 1.2 Coaepskanne y4e0HOr0 MaTepHaJa 3
O6men Bemects u OO6MeH BeLIEeCTB M IpeBpallleHUe SHEPTUH B KieTKe. [l1acTuaeckuil 1 SHEPreTHYECKHI OOMEH. 2 2
3]{235]]:31“::;&1& Crpoenne u ¢pynknuu xpomocoMm. JJHK — HocuTens HacnencTBeHHOW mHpOpManuu. Permmukanus
JHK. I'en. I'eneTuueckuii koa. buocunres Oeika.
Kuznennsiit nuki kinetku. AuddepeHnupoBka kieTok. KieTouHas Teopusi CTpO€HUSI OpTraHU3MOB.
Murto3. LuTokuHes.
CamocrosiTeJibHasI padoTa 00y4alomInXcs.
1. Bopnba c BupycHbiMu 3a00aeBanusamu (CTIAJ] u ap.) — NOATOTOBKA COOOIIEHHS 1 3
Pa3gen 2. Opranusm. Pa3mHokeHne H HHINBHIYAJbHOE Pa3BUTHE OPraHN3MOB 6
T 2,1 Coaep:xanue yue0HOT0 MaTepuasa
Pa31\ir:me'ﬂne Pa3smHOXeHMe BakHEHIIee CBOHCTBO JKMBBIX opraHu3MoB. IlosoBoe u Gecrnonoe pa3mMHOXKeHHE. Melo3. 2 2

KUBBIX OPraHu3MoB

O6pa3oBaHH€ TOJIOBBIX KJIETOK M OIUIONOTBOpEHHE opraHu3mMoB. OpraHm3M — eauHOe Ieloe.

MHuoroobpasue opraau3MoB. PasmHoXeHHE.




NupuBuayadbHOE pa3BUTHE OpTaHU3Ma. DMOPHOHANBHBIM dTam OHTOreHe3a. OCHOBHBIE CTaauHu

Tema 2.2 aMOpuoHansHOTO pa3putusi. Opranorenes. [locTaMOpHUOHATBEHOE PA3BUTHE.
HHauBHayaILHOE CXoacTBO 3apojblliedl MpencTaBUTENIed pa3HBIX TPYHI MO3BOHOYHBIX KaK CBHAETEIBCTBO HUX
031?:33:3::3 SBOJIIOIIMOHHOTO POACTBa. [[pH4rHBI HApYILIEHU B Pa3BUTUH OPTaHU3MOB.
IIpakTnyeckas padora
BrisiBienne u onmucaHue MPU3HAKOB CXOJCTBA 3apOJABIIICH YEIOBEKAa U JPYrMX MO3BOHOYHBIX Kak
JI0Ka3aTebCTBO UX BOJIOIUOHHOTO POJICTBA.
CamocrosiTesibHAast padoTa 00VYaIOIIKUXCS. 2
1. [TocnencTBust BIUSHUS aTKOT0JIsl. HHKOTHHA, HADKOTHUUECKUX BEIIECTB, 3arPsI3HEHUS CPeabl
Ha pa3BUTHE YeOBEKa.- MOATOTOBKa pedepara
2. NunuBuayanbHOE pa3BUTHE YEIOBEKA. PepoAyKTUBHOE 310p OBbE. — MOATOTOBKA
COOOIIeHUs
Paszgen 3. OCHOBBI F€HETHKH M CeJICKIUH 12
Tema 3.1 Coneprkanue y4e0HOro MaTepuajia 9
3aKOHOMEpPHOCTH OCHOBBI y4€HHSI O HACJIEACTBEHHOCTH U U3MEHUMBOCTH. | '€HETHMKa — HaykKa O 3aKOHOMEPHOCTSX 2
HACJEACTBEHHOCTH | yacnecTBEHHOCTH M HM3MEHYHMBOCTH OPraHum3MoB. I. MeHzenb — OCHOBOMOJIOKHHMK T€HETHKH.
H H3MEHYHBOCTH I'eneTnueckasi TEPMUHOJIOTHS U CUMBOJIHKA.
3aKoHBI TEHETUKH, YcTaHOBJICHHBIC . MeHnmeneM. MOHOTHOPUAHOE U TUTHOPUIHOE CKPCIIUBAHKE
IIpakTHyeckas padora
CocTaBiieHHnEe NPOCTEHITNX CXeM MOHOTUOPUIHOTO U AUTHOPUIHOTO CKPEIMBAHUS.
XpoMocoMHasi TeOpUsl HaCIeACTBEHHOCTH. B3anmonelicteue reHoB. ['eHeTnka nona. CriemieHHoe ¢ 2
[10JIOM HacJieJI0BaHUE.
IpakTnueckas padora
Penrenne reHeTHUYeCcKuX 3aad.
3aKOHOMEPHOCTH M3MEHYMBOCTU. HacnencrtBeHHasl, WIM T'€HOTUIIMYECKasl, W3MEHUYHMBOCTbD. 2
MoandukannoHHas, WIN HEHACICJCTBCHHAs, W3MEHYHMBOCTh. | eHeTWKa dYeloBeka. [eHeTHKa U
MeauluHa. MaTepuaiabHble OCHOBBI HACJEJACTBEHHOCTH M MU3MEHUYMBOCTU. ['€HETHKA U 3BOJIOLMOHHAS
Teopus. I'eHeTUKa NOMyJIALU.
IIpakTuyeckas padora
AHanu3 peHOTUITNYECKON U3MEHYUBOCTH.
CamocrosiTe1bHast padoTa 00VYAIOIIHMXCH. 3
1. HacnenctBennsie 601€3HU YeIOBEKA, X MPUIHHBI B PO rTakTuka. (IOAroToBKa
cooOrmeHus)
2. 3HaUYeHUE TeHETHKY IS CeJICKIIMA W MEIUIUHEI. (TIOATOTOBKA COOOIICHHS)
3. MyTareHsl B OKpYXaIOMIeH cpejie U UX BIUSHUE Ha OPTaHU3M -TIOJITOTOBKA COOOIIEHUS
Tema 3.2 3

Coaep:xaHue y4ue0HOro MaTepuaJa




OCHOBBI ceJIEKIIUHA

OCHOBBHI CEJNEKIINN PACTEHUH, KUBOTHBIX 1 MUKPOOPTAaHU3MOB. [ 'eHeTHKa — TeopeTHdIecKasi OCHOBa

DaCTeHMid. ceneknuu. OJOMAaIIHUBAHUE )KUBOTHBIX U BBIPANIUBAHUC KYJIBTYPHBIX PACTEHUN — HAYaJbHBIC JTAIbI
KHBOTHBIX M ceneknuu. Yuenne H. WM. BaBwioBa 0 IEeHTpax MHOTOOOpasws W MPOMCXOXKICHUS KYIbTYPHBIX
MUKPOOPTAHUIMOB pactenuii. OCHOBHBIE METOJBI CEJICKIMU: TUOpUAM3ALUs W HCKYCCTBEHHBIH 0TOOp. OCHOBHBIE
JOCTMDKCHHSI ~COBPEMCHHOW  CEJIGKIIMM  KYJIbTYPHBIX  PACTCHHH, JOMAIIHUX JKUBOTHBIX U
MHKPOOPTaHU3MOB.
BuoTtexHomoTH, e JOCTHKEHHUS U EPCIEKTHBHI Pa3BUTHA. DTHUCCKIE aCIIEKTH HEKOTOPBIX
JOCTHKEHUU B OuoTexHoaoruu. KionupoBanue »UBOTHBIX (IPOGIeMBbl KIOHUPOBAHHUS YEJIOBEKA).
CamocrosiTeJbHasi padoTa 00yJaronuxcs. 1
1. VYcnexu cenekium — HOAroToBKa pedepara
Paznea 4. Ilpoucxoskaenne M pa3BUTHe KU3HU Ha 3eMiie. IBOJIONMOHHOE YIeHHE 13
Tema 4.1 Copaep:xaHue y4e0OHOro MaTepuaJja 4
IInoncxosxnenue u [IpoucxoxkaeHue W HadallbHbIE OSTambl Pa3BUTHUS KU3HU Ha 3emie. ['UMOTe3bl MPOUCXOKIACHUS
HAYaJbHBIC OTANBI | yepnpy [3yueHne OCHOBHBIX 3aKOHOMEPHOCTEH BO3HMUKHOBEHMS, Pa3BUTHA M CYIIECTBOBAHUS JKU3HU 2
pasn:{n;Téaleﬂ;gmn Ha 3emute. YCIOKHEHHE JXKHUBBIX OPTaHH3MOB B IIpoIiecce SBONMONANA. MHOTOOOpa3ne KUBOTO MHpa Ha
3eMiie M COBpEMEHHAs ero OpraHMu3aIusl.
HcTopus pa3BUTHUS SBOJIONMHOHHBIX uaeh. 3HaueHue pabor K.JImuues, X.b.Jlamapka B pa3BuTuu
JBOJIIOIIMOHHEIX UeH B Omosiornu. DBoiormonHoe yueHue Y. JlapBuna. EctecTBeHHBINH 0TOOpP. POMb
9BOJIOIUOHHOTO YISHUS B POPMUPOBAHIH COBPEMEHHON €CTECTBCHHO -HAYYHOH KapTHUHBI MHpA.
IIpakTnyeckas padora
AHanu3 ¥ OLEHKA Pa3IMYHbIX THIOTE3 MPOUCXO0XKICHUS KUZHHU.
1. HcTopus pa3BUTHS 3BONIONHUOHHBIX uyeit 1o Y. JlapBrHA - MOArOTOBKA COOOIICHUS 2
2. AnanTUBHBIE 0COOEHHOCTH OPTaHU3MOB, HX OTHOCHTEIBHBIHN XapakTep - MOATOTOBKA
co00IIeHUS
Tema 4.2 Conepsxanue yueGHOro MaTepuasia 6
Mexanusmer MuKpO3BOJTIOIUSA U MakpodBoIrOIHsa. KoHenius Buaa, ero kpurepun. [lonyasaius — CTPyKTypHast 2
3BOJIIOIHOHHOT 0 ) ’ )
npomecca eIUHUIIA BUAA W SBOJMIOUMH. JIBmXymue Cuisl 3Bomiolud. CHHTETHYEeCKass TEOpHs HBONIOIUH.
MuxkposBomorniusi. CoBpeMeHHbIe TpeacTaBieHus o BupoobOpasoanum (C.C. Yersepuxor, M. U.
Imanwsraysen). MakposBodtonus. JlokazaTeabCcTBa dBOIIOIIH.
IpakTnueckas padora
[IpucmocoOneHne OpraHU3MOB K pasHBIM cpenaM oOWTaHUsA (BOAHOW, HA3eMHO-BO3IYIIHOM,
TTOYBEHHOMN).
CoxpaHeHne OMOJOTMYECKOTO MHOrooOpa3us Kak OCHOBa YCTOWYMBOCTH Ouocdepsl u 2
MPOTPECCUBHOTO ¢¢  pa3BuThs. [lpwumHBl BbEIMUpaHus BUAOB. OCHOBHBIC  HaIpaBICHUS
9BOJIIOIIMOHHOTO Iporpecca. bronoruueckuii mporpecc 1 GMOIOrHYECKHH perpecc.
CamocrosiTesibHAst padoTa 00yJarouuxcs. 2

1. @DopMEBI €CTECTBEHHOTO 0TOOPA B TIOMYJISIIHUAX — TIOATOTOBKA COOOIICHHS
2. Penkue u ucuesaroiue BUIbI )KUBOTHBIX U paCTEHUH - MOATOTOBKA pedepara
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Tema 4.3 3
IIpoucxoxaenue AHTponoreHe3. Opomtonus npumMatoB. CoBpeMEeHHBIE TUIOTE3bl O IPOUCXOXKJICHUHU YeJIOBEKa. 2
ICI0BEKA Jloka3aTenbCTBa POJACTBA YENIOBEKA C MIEKONUTAIOIIUMH KUBOTHBIMH. JTAIlbl SBOJIIOIHMYI YEIOBEKA.
Yenopeueckue packl. POJACTBO U €MUHCTBO MPOUCXOXKICHUS YeIoBeUecKuX pac. KpuTuka pacuszma.
Mpakruyeckas padora
AHanu3 OIEHKA Pa3JIMYHBIX TUIIOTE3 MPOUCXOKICHHS YSIOBCKA.
CaMmocTrosiTeibHasi padoTa 00y4aroIIHXCsl. 1
1. Cxo0/IcTBa M pa3nuyus YeJI0BEKa U MPUMATOB — TIOATOTOBKA COOOIICHHUS
Paszgen 5. OCHOBBI YK0JIOTHH 9
Tema 5.1 Conep:kaHue yue0HOro MaTepuajia 3
Ikoyorust — DKOJOTHSI — Hayka O B3aMMOOTHOIICHHWSAX OPTraHM3MOB MEXIYy COOOW M OKpYKalomeH Cpemoi. 2
HavKa o Dkonorudeckue (GaKTOPhl, HX 3HAYECHHE B JKU3HH OPraHM3MOB. DKOIOTMYECKUE CHCTEMEL. BuaoBas u
B31"§:$;$;$2§"ﬂ MIPOCTPAHCTBCHHAS CTPYKTypa 3KOCUCTeM. [IWmmeBwle CBSI3W, KPYTOBOPOT BEHISCTB W IPEBpAIlCHHE
MEKITY COBO0I 1 SHEPTHH B DKOCHUCTEMaX. MEXBHIOBBIC B3aHMOOTHOIICHHUS B JKOCHCTEME: KOHKYPEHIHS, CHUMOHO3,
OKpVIKalomeii XUIIHAYECTBO, Mapa3uTu3M. VcKyccTBEeHHBIE COOOIMIECTBA — arpodKOCUCTEMBI X YPOOIKOCHUCTEMEL.
cpenoii JleKnus ¢ 3aIUIAaHUPOBAHHBIMH OIIHOKAMH.
IIpakTnyeckas padora
CpaBHUTEIBHOE ONMUCAHUE OJHOW M3 €CTECTBEHHBIX NMPUPOIHBIX IKOCHUCTEM (JIeC) U arpo3KOCUCTEMBI
(TmmeHnyHOE MOJIE)
CamocrosiTesibHAast Pa00Ta 00VYAKOIIMXCS. 1
1. [Ipu4nHBI YCTOWYMBOCTU U CMEHBI 9KocucTeM. CyKiieccuu
Tema 5.2 Cojep:kanue yueGHOro MaTepuasa 6
buocdepa — Buocepa — rmobanbHas skocucreMa. Yuenume B.M.Bepmaigckoro o 6uocdepe. Poib XHBBEIX 2
;]J:gf;i];’e];;‘; opraHu3MoB B Omocdepe. buomacca. KpyroBopor BakHEeHIINX OWOTCHHBIX JJIIEMEHTOB (Ha MpUMEpe
yriiepoja, a3oTa u ap.) B buocdepe.
Buocdepa u yenosek. M3menenus B ouochepe. IlocaeACTBUSA AESITEIBHOCTH YeJOBEKA B OKPYKAIOIICH 2
cpene. Bo3saelicTBue NPOM3BOJICTBEHHON IEATEIHHOCTH Ha OKPYXKAIOIIYI0 cpefny B oOJacTé cBoOeEi
Oynyuie npodeccumu.
DKOJIOTHS KaK TEOpeTHYecKasi OCHOBA PAllMOHAIBHOTO MPUPOOTOIB30BAHUS U OXPaHbl MPHUPO/IBI.
Hoocdepa. IIpaBuna moBeeHus JOAEH B OKpyXKarolleld TPUPOJHON cpeae. bepexHoe OTHOIIEHHE K
OMOIOTHYECKIM 00BEeKTaM (PACTeHHSIM W XKUBOTHBIM M UX cooOmecTBaM) U uX oxpaHa. [Ipobemuast
JIEKIAS.
IIpakTnyeckas padora
OmnucaHue aHTPONMOTCHHBIX W3MCHCHHH B C©CTECTBEHHBIX NPHPOAHBIX JaHAmMA(TaX CBOCH
MECTHOCTH.
CamocTosiTe1bHasi padoTa 00VYAIOLIMXCH. 2

1. I'moGanbHBIE HKOJIOTrHYECKUE MTPOOIEMBI U TyTH UX PEIIeHUs - NOATOTOBKA MTPE3eHTaNN
2. [IpuMmeHeHne SKOJIOrMYECKUX 3HAHUM B IPAKTUUECKOU JESITEIbHOCTH YEJI0OBEKA
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Tema 6.1 Pasnen 6. buonunka 5
buonunka — Conep:kaHue y4eOHOro MaTepuaJjia
HanpaBJieHUe BuoHMka Kak OJHO W3 HANpaBJICHWI OWONOrMHM W KHOepHETUKH. PaccMoTpeHune OMOHHKOM 2
Guostornu ocobeHHOCTEH MOP()O-(DH3NONTOTHIECKOH OPTaHU3ALNN KUBBIX OPTAHU3MOB M MX HMCIIOIb30BAHUA IS
CO3JIaHHS COBEPHICHHBIX TEXHHMYECKUX CHCTEM M YCTPOMCTB IO aHAJOTHH C >KUBBIMH CHCTEMaMH.
Jlekuus — BU3yaJau3aums.
CamocrosiTesibHast padoTa 00y4aronmuxcs. 1
1.CoBpemMeHHOE N3yyeHNe OMOHUKH, - IOATOTOBKA COOOIEHMNS
JuddepeHupoBaHHbIN 3a4erT. 2
Bcero: 54

[ XapaKTepUCTHKN YPOBHSI OCBOSHHS YI€OHOTO MaTeprala HCTIOIb3YIOTCS CIeAyIoIue 0003HaueHHUS:

1- o3HaKOMHUTEIBHBIN (y3HABAaHNE paHEe N3yUCHHBIX OOBEKTOB, CBOMCTB);

2— penpoAyKTUBHBIH (BBITOJIHEHNE JCATEIBHOCTH 110 00pa3Ily, HHCTPYKIUU HIIH O PYKOBOJICTBOM)

3— NPOAYKTUBHBIN (IITTAHUPOBAHKE M CAMOCTOATEILHOE BHITIOJIHEHHE IEATEIbHOCTH, PEIICHHE ITPOOIEMHBIX 3a/1a4)
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3. VCJIOBMS PEAJIM3AIIAN PABOYEN ITPOrPAMMBI YYEBHOM
TACIATLITAHBI

3.1. TpeGoBaHus K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHn 0

Peanuzamus pabodel mporpaMmbl y4eOHON TUCHUILIMHBI TPpeOyeT HAIMUMS y4eOHOTO KaOMHEeTa
«buonorus»

O6opynoBanue y4eOHOro KaOMHeTa:
1. KnnaccHas nocka.
2. Y4eOHO-HAMISIHBIC TIOCOOUS, TIPE3CHTAIUY.
3. YueOHbIe TOCOOUS U METOAUYECKAs JTUTEPATYpA.

TexHuuyeckue cpeacTBa 00y4eHus :
1. APM npenonaBatens

3.2. UndopmanuonHoe odecrnieyeHne 00ydeHust

[lepeueHr pekoMeHAYeMbIX y4eOHBIX H3JaHuN, VIHTepHET-pecypcoB, IOMOIHUTEIHLHOU
JTUTEPaTyphI

OCHOGHblE UCMOYHUKU:
1. [ITaGaeBa C.B. buonorus ¢ ocaoBamu skojoruu, 2016. 3bC, U3narensctBo JIaHb.

,ZIOIIOI!HumeJleble UCMOYHUKU.>

1. O6m1as 6uonorus nox pexn. JA.K. bensesa, .M. Ipimmuna. M., [Ipocsemenue, 2008
2. Kamenckuit A.A., KpukcynoB E.A., Ilaceunux B.B. O6mas Ouonorus. 10—11 k. —
Hpoda, 2007.

Humepnem- pecypcoi:

1. Enunoe oxkHO noctyma k oOpa3oBaTeldbHBIM pecypcam MHTepHeTa mo OMOJIOTHH.
[OnexTponHsii pecype] Www.window/edu. (nara obpamenus 25.08.2016 r.).

2. Bces  Ouwonorusi. CoBpeMeHHas OuoJIOTHS, CTaTbH, HOBOCTH, OuOJIMOTEKA.
[DneKTpoHHBIH pecypc] www.shio.info  www.window.edu.ru (mata oOpateHus
25.08.2018 1.).

3. Tect anst aOUTYpHEHTOB MO BCEMY IIKOJBHOMY Kypcy OMOJNOTHHU. [DIEKTPOHHBIN
pecypc] www.5ballov.ru/test. (nata oopamienus 25.08.2018 r.).

4. buonoruss B OtkpeiTOoM Kosemxe. CallT COAEPKUT SIEKTPOHHBIH y4eOHHK IO
ouosoruu, On-line Tecter.www.biology.ru (mara oopamienus 25.08.2018 r.).

5. DJEKTPOHHBIAH y4eOHHMK, OONbIION chnucok HMHTepHET-pecypcoB. [DIEKTPOHHBIN
pecypc] www.informika.ru (mara obparenus 25.08.2018 r.).

6. Penkue m mcuesaromume >XUBOTHbIE Poccum — MpoekT DKOIOTHYECKOTo IIEHTpa

MI'V um. M. B. JlomoHocoBa. [DnekrponHsiii pecypc] www.nature.ok.ru (marta
obpamenus 25.08.2018 r.).

7. Jlist Tex, KTO yYHTCS CaM M YYWUT JAPYTUX; OYHO WU JUCTAHIIMOHHO, OHMOJIOTHH,
XUMHUH, IPYTUM TpeaMeram. [DnekTpoHHslid pecype] wWww.kozlenkoa.narod.ru (narta
obOpamenus 25.08.2018 r.).

8. buonorus B Bompocax u oTBerax). [DnekTpoHHbIN pecypc] www.schoolcity.by (nata
obOpamenus 25.08.2018 r.).

13


http://www.window/edu
http://www.sbio.info/
http://www.window.edu.ru/
http://www.5ballov.ru/test
http://www.biology.ru/
http://www.informika.ru/
http://www.nature.ok.ru/
http://www.kozlenkoa.narod.ru/
http://www.schoolcity.by/

buonorus nns mkonbHUKOB. Kparkas, KOMIakTHasi, HO JOCTATOYHO HOApPOOHAas
nadopmanus mo pasgenam: «OOmas Ouomorusi», «boranuka», «3000THUSY,
«YenoBek». [DnekTpoHHbli pecypc]  Www.bril2002.narod.ru (mata oOparmieHus
25.08.2018 r.).
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHHS YYEFHOI

TACIATITAHBI

KOHTpOJIB N OLCHKa peE3YyIbTaTOB OCBOCHUA y‘l€6HOI>i JUCHUIITIMHBL OCYHICCTBIIACTCA

npenoaaBarcjicM B IHPOHECCC TCCTHUPOBAHUAA,

WHIUBUTYAJIbHBIX 3aJJaHUI

a TakKKXC BBIIIOJHCHUA 06y‘IaIOH_[I/IMI/IC$I

Conep:kanue o0yueHust

XapakTepucTHKA OCHOBHBIX
BH/IOB JeATEILHOCTH
o0yuawuuxcs (Ha ypoBHe
Y4eOHBbIX J1eliCTBHI)

®opMbI U METOAbI KOHTPOJIS
U OLIEHKH pPe3yJibTaTOB
o0y4eHust

Bsenenue

O3HakomieHUE c
OMOJIOTUYECKHMMH  CHCTEMaMH
pa3HOTO  YPOBHS: KJIETKOMH,
OpraHU3MOM, MONYJISIIHCH,
9KOCUCTEMOH, ouochepoii.
Ornpezenenre pojid OMOJIOTUH B
(hOpMHUpPOBAaHMH  COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI
MHpa u MPAKTUYECKOU
JIEATCILHOCTH JIFO/ICH.

OOyuenue COOITFOICHUTO
MpaBUJI TOBEJICHUS B TPUPOJE,
OCpe)kHOMY  OTHOIICHHIO K
OMOJIOTUYECKUM o0BbeKTaM
(pacTeHHSIM M KUBOTHBIM H HX
COOOIIECTBAM) U UX OXPaHE

1. ®ponranbHas Oecena

YYEHUE O KJIETKE

XumMnueckas
OpraHu3anus KIEeTKH

YMeHne npoBOAUTh CPABHEHHE

XUMHUYECKOH OpraHu3aluu
JKUBBIX U HEXHUBBIX OOBEKTOB.
Ilonyuenue mpencraBieHus O
posu OPTraHUYECKHUX u
HEOPraHWYECKUX  BELIECTB B
KJIETKE

1. WnauBumyanbHBIE U
IpyNIIOBbIE MMCbMEHHbIE
paboThI

2. Pa3HoypoBHEBbIE
TECTHI

Crpoenue u QyHKIUU
KJICTKH

N3yuenne CTpOEHHS KIIETOK
AYKapHoT, CTPOCHHS u
MHOT000pa3usi KJIETOK pacTeHUM
nu KNBOTHBIX C IIOMOIIIBHO
MHKPOIIPEIapaToB.

HaGnronenue KiIeTok pacTeHHid
1 JKHBOTHBIX I10J] MHKPOCKOIIOM
Ha TOTOBBIX MHUKpOIIpenaparax,
ux ommcanue. [IpuroTopieHue u
OICaHue MUKPOIIpEnapaToB
KJIETOK PacTeHUM.

CpaBHEHHE CTPOEHHs KIIETOK
pacTeHUH M  JKUBOTHBIX  IIO
TOTOBBIM MUKpOIIpenapaTam

1.  Kaprouku — 3agaHus

2.  VupuBunyanbHbIe U
IpyNIIOBbIE MUCbMEHHBIE
paboThI

OOMeH BELIECTB U
pEBPaIleHHE YHEPTUH

YMeHue  CTpOUTh  CXEMBI
SHEPreTUYecKoro oOMeHa U

1.  ®poHTanbHBIE U
VHIMBHTyJIbHBIC OeceIbl




B KJIECTKE

OouocuHTe3a Oenka.

[Tonyuenue mnpencraBieHus o
MIPOCTPAHCTBEHHON  CTPYKTYype
oenka, monexkysn JJIHK u PHK

2. Ilpaktuueckas pabora

Ku3HeHHBIN [IUKT
KIIETKHU

O3HakoOMJICHHE C KJICTOYHOH
TEOpUEN CTPOCHHUS OPTAHU3MOB.
VYmenue CaMOCTOSTEILHO
HCKAaTh JI0KA3aTeIbCTBA TOIO,
YTO KJIETKa 3JIEMEHTapHas
JKMBas CHCTEMa M OCHOBHas
CTPYKTYPHO-(PYHKIIMOHATbHAS

SIUHHUIIA BCEX JKUBBIX
OPraHu3MOB

1. HunuBupayaibHbIC U
TPYIIOBBIE TICHMCHHBIE
paboThl

OPI'AHU3M. PASMHOXEHUWE M1 NTHANBUJYAJIBHOE PASBUTUE

PasmHOXeHUE OBnajneHue 3HAHUSAMU o | 1. UnpuBunyansHble U
OpraHmnu3MoB Pa3MHOKCHHUHU KaK O | TPYIIIOBBIC TMCHbMCHHBIC
BaKHCHIIIEM CBOMCTBE JKHUBBIX | paOOTHI
OPTaHU3MOB. 2. TecTnl
YmMmeHnue CaMOCTOSITCIIEHO
HaXoIUuTh OTINYUA MHUTO3a OT
Meio3a, onpeaenss
ABOJIIOIIMOHHYIO  POJb  3THX
BHJIOB JICJICHHSI KJIIETKH
NnnuBunyanbHOE O3znakomienue ¢ ocHoBHbBIMH | 1. TectupoBanue

Pa3BUTHUC OpraHu3Ma

CTaUSAMU OHTOreHe3a Ha
npuMepe pa3BUTHUS
MO3BOHOYHBIX JKUBOTHBIX.
YMenue XapaKkTEepU30BaTh
CTaiud  TOCTAIMOPHUOHAIBHOIO
pa3BUTHS Ha MIPUMEPE YETIOBEKa.
O3HakOoMJIEHHE C TNPUYMHAMH

HapyLIEeHUI B pa3BUTHH
OPraHu3MOB.

Pa3zButne ymeHus mnpaBHIBHO
dbopMupOBaTh  JOKA3aTENbHYIO

0a3y HBOJIIOLIMOHHOTO Pa3BUTHUSA
KUBOTHOT'O MHpa

2. IIpaxTueckas pabora

NunuBunyanbHOE
pa3BUTHE YEIOBEKA

BrisBnenune Hu OIMCaHue
MIPHU3HAKOB CXOACTBa
3apoABIIIEN YelIOBeKa M JAPYTHX
MMO3BOHOYHBIX KaK
JIOKa3aTelIbCTBA 150:4

HBOJIFOLIMOHHOTO POJICTBA.
[Tonydyenue mnpencraBieHus o

MMOCIICICTBHAX BIIMSTHUS
aJIKOTOJI, HUKOTHHA,
HapKOTHYECKHUX BCIIICCTB,

3arpsi3HEHUS CPeJbl HA Pa3BUTHE
U PENpOJIyKTUBHOE 370pPOBbE
YyeJloBeKa

1. TectupoBanue
2. dpoHTaANBHBIE U
WHIMBUIYyaTbHBIE O€CeIbI

OCHOBBI 'EHETUKHM U CEJIEKIIMUN
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3aKOHOMEpPHOCTH O3HakomIIeHUE ¢ | 1. TectupoBanue

U3MEHYUBOCTH HaCJIEICTBEHHON u | 2. [IpakTiueckas pabota
HEHACJIEACTBEHHOU
MU3MEHYHUBOCTHIO u ee
OnoJIorn4ecKoi POJIBIO B

ABOJIIOIMH KHUBOTO MHUpA.
[TomydyeHnue mpeaCTaBICHUS O
CBSA3M TEHETHMKHM WU MEIUIIMHBI.
O3HaKkoMIICHHE c
HACJIIEACTBEHHBIMU  OOJIE3HIMU
YelloBeKa, WX TMPUYMHAMH U

pOoQUITAKTUKOM.
W3zyuenue BIIMSTHUS
QJIKOTOJIM3Ma, HApPKOMAaHUH,

KypeHHUsT Ha HACIEJICTBEHHOCTh
Ha BUJIeOMaTEpHalIe.

Ananuz (heHOTUITYECKOM
NU3MCECHYUBOCTH. Briasienne
MYTareéHOB B  OKpY’KaroIien
cpene W KOCBEHHas OICHKA
BO3MOXHOI'0O HUX BIMAHUA Ha

OpraHu3M
OCHOBBI CeNeKIun [Tonyuenue mnpenctaBnenus o | 1. UnauBuayanbHbie
pacTeHWH, )KUBOTHBIX M | TEHETUKE KaK O TEOPETHYECKOH | TBOpPUYECKHE 3aaHUs
MHUKPOOPTaHU3MOB OCHOBE CEJICKIIHH. 2. IlpakTrueckas paboTa

PazButne METarpeIMETHBIX

YMEHHH B npoiecce

HaXOXJICHUS Ha KapTe IICHTPOB

MHOT000pa3us u

MPOUCXOXACHUS  KYJIBTYPHBIX

pacTeHui u JTIOMAITHUX

JKUBOTHBIX, OTKpBITBIX  H.

N.BaBuiioBsiMm.

N3yuenune METOJI0B

THOpYIU3AIHH u

HCKYCCTBEHHOTO otbopa.

YMenue pa3zbuparbcs B

STHUYECKUX ACTIEKTaX HEKOTOPHIX
NOCTHI)KEHHUN B OMOTEXHOJIOTHH:
KJIOHUPOBAHWM  KWUBOTHBIX U

npobiemax KJIOHUPOBAaHUS
4eJI0BEKA. O3zHakoMIiIeHHE
C OCHOBHBIMH JOCTHXCHUSIMH
COBPEMEHHOM CEIIEKIINU
KYJIbTYPHBIX pacTeHui,
JIOMAIITHUX KUBOTHBIX u
MHUKpOOprann3moB

I[MTPONCXOXIEHNE U PASBUTHUE XNU3HU HA 3EMIJIE. SBOJIIOLITMOHHOE
YYEHUE

[IpoucxoxaeHue u ‘ AHamM3 W OILIEHKAa Pa3IuYHBIX ‘ 1. TectupoBanue
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HayvyaJIbHBIE DTAIIbI
paSBI/ITI/ISI JKHU3HHU HaA
3eMmiie

TUIOTE3 MPOUCXOXKICHUS
JKU3HHU.

[Tonyuenue mpencraBieHus o0
YCIIOKHEHUHU KUBBIX

OpraHM3mMoB Ha  3emiie B
MIPOLECCE IBOJIIOLUH.

YMeHue sKcrnepuMeHTaIbHbIM
IYTEM BBISIBIISITH aJlaliITUBHbBIC
OCOOCHHOCTH OpPraHU3MOB, HX
OTHOCHUTEIbHBIN XapakTep.
O3HakoOMJIEHHE C HEKOTOPBIMHU
NPEACTABUTENSAMUA  PEIKUX U
HCUYE3aI0IINX BHUJIOB PACTCHHUU U

JKUBOTHBIX. [IpoBenenue
omucaHus 0oco0ed OJHOTrO BHJIA
1o MOp(hOIOTHIECKOMY
KPUTEPUIO TIPH  BBINOJHEHUHU
J1ab0opaTOpHOU paboTHI.
BrisiBnenue qepT
MIPUCIIOCOOICHHOCTH

OpraHu3MOB K Pa3HbIM cpejaam
obutanus (BOJHOW, Ha3eMHO-
BO3/yIITHOM, TOUBEHHOI)

2. [IpakTueckas pabota

Uctopus pa3Butus
SBOJIIOIMOHHBIX UleH

N3zyuenue HacCJIeus
YeJIIOBEUeCTBA  HA  NIpUMEpE
3HaKOMCTBA c HUCTOpHUEH

PasBUTHS SBOJIIOLIMOHHBIX HAEH
K. Jlunnes, XK. b. Jlamapka Y.
JapBuHa. OuenuBanue poau
HBOJIIOLIMOHHOTO ~ YYEHHUS B
(bopMHpPOBaHUN  COBPEMEHHOMN
€CTECTBEHHO-HAyYHON KapTHHBI
Mupa.

Pa3BuTHe crocoOHOCTH SICHO U
TOYHO H3JIaraTb CBOM MBICIH,
JIOTMYECKH OOOCHOBBIBATh CBOIO
TOYKY 3pPCHUS, BOCIIPUHUMATE U
AHAIN3UPOBATH MHEHUS
co0OeceTHUKOB, PU3HABas MPaBO
JIpYroro 4YejoBe€Ka Ha HHOE
MHCHUEC

1.®ponTaneHbie U
UHIMBUYalIbHbIE Oece1bl
2.lnnuBuyanbHbie U
IpyNIIOBbIE MMCbMEHHBIE
paboTsl

Mukpos3BoIONHSA U
MaKpO3BOJOLHSA

O3HakoMJIEHHE C KOHIIEIIIHEN
BHJIa, €€ KPHUTCPUSIMH, 000D
HpI/IMepOB TOro, 4Tro HOHy.]'IfII_II/ISI
— CTPYKTYpHasi €JMHHULIA BUJIA U

SBOJIFOLIMU.
O3HaKOMJICHHE c
JIBIDKYIITUMUCS CHJIaMU
SBOJIIOIIUU u ee
JIOKa3aTeJIbCTBaAMHU.
YcBoeHue TOTO, 4YTO
OCHOBHBIMH HaIpaBJICHUSIMA

1.®poHTanbHBIE U
UHIMBUYalIbHBIE OeceIbl
2. IIpakTudeckas padbora
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SBOJIIOI[HOHHOIO mporpecca

SIBIISIIOTCS OMOJIOTHYECKUN

nporpecc H  OMOJOTHYECKHIMA

perpecc.

YMmeHue orcrauBaTh MHeHHE, 0 | 1.  MHauBUayalbHBIC
COXpPAaHCHHH  OHOJIOTUYECKOTrO | MPOCKTHHIC 3aIaHUS
MHOrooOpa3usi  Kak  ocHoBe | 2. VHauBHMayaidbHBIC U
ycTOHYMBOCTH ~ Omocepbl ¥ | TPYNIIOBBIC TUCHMEHHBIC

IIPOrpeCCUBHOI0 €€ pa3BUTHA.
YMeHHe BBISBIATH IMPUYNHBI
BbIMHPAHUA BUJIOB

paboThl

I[TPOUCXOXJEHNE YEJIOBEKA

AHTpoOnoOreHes

AHalM3 M OLEHKa pa3jIu4HbIX
TUIIOTE3 O  MPOUCXOKIACHUHU
YeJI0BEeKa.

PazButne yMeHuss  CTpOUTH
JI0Ka3aTeJIbHYIO 6azy o
CPaBHUTEIBHON XapaKTEPUCTHUKE
YeJIoBeKa u MIPUMAaTOB,
JIOKa3bIBAsI UX POJCTBO.

BrlisiBIIeHHE 3TanoB 3BOJIIOIUHU

YeJI0BEKa

1. ®poHTanbHBIE U
WHIUBUIYaJIbHBIC OECeIbl
2. Ilpaktrueckas paboTa

YMeHue 1oKa3bIBaTh PaBCHCTBO

1. Tectnl

YenoBeyeckue pacel YeJI0BEYECKHUX pac Ha

OCHOBaHMU UX POJCTBA H

eIMHCTBA MIPOUCXOXKIACHUSI.

Pa3Butue TOJICPAHTHOCTH,

KPUTHKAa pacu3Ma BO BCEX €ro

MIPOSIBICHUSIX

OCHOBBI 5KOJIOT'U

Okosoruss — Hayka o | M3zyuenue HKOJIOTHYECKUX 1. ®ponranpHbIC U
B3aMMOOTHOIIEHUSIX (GakTOpoB W WX BIHUSHUS Ha WHIMBUTyQJIbHBIC
OpTaHU3MOB MEX]ly | OpraHU3MBI. Oecenbl

coboll u oOKpyxarouien
cpenou

3HAKOMCTBO C KOJIOTHYECKHMU
CHCTEMaMH, WX BHIOBOU U
MPOCTPAHCTBEHHOM
CTPYKTYpaMHU.
00BACHATH
YCTONYUBOCTH u CMCHEI
skocucteM. (O3HaKOMIICGHHE C
MEKBHJOBBEIMH
B3aMMOOTHOIIEHUSIMU B
JKOCHUCTEME: KOHKYPEHLIHUEM,
CHMOHO30M, XUIIHAYECTBOM,
Mapa3suTU3MOM.

YMeHHne CTpOUTh SIPyCHOCTB
PaCTUTEIHLHOTO coo0111ecTBa,
MUIIEBble IIENd W CETU B
OHOLIEHO3E, a TaKkxKe
AKOJIOTUYECKUE TUPAMU/IBI.
3HaHHe OTJINYUTEIbHBIX
MIPU3HAKOB HCKYCCTBEHHBIX

YMmeHne
HpI/I‘-II/IHBI

2. TlpakTmueckas padoTa
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COOOIIECTB — arpo3KOCHCTEMBI
u ypOoskocuctembl. OrnrcaHue
AQHTPOIMOTEHHBIX H3MEHCHHH B

€CTECCTBCHHBIX OpUPOJHBIX
naHamadTaXx CBOCH MECTHOCTH.
CpaBHUTEIBHOE OIHUCaHUE

OJIHOI M3 ECTECTBEHHBIX IIpH-
POIHBIX cUCTEM (Hampumep,
jJeca) W KakoW-HHOyab arpo-
3KOCUCTEMBI (Hampumep,
MIIEHUYHOTO TOJIS).
CocraBiieHHE CXeM Iepeaadu
BEIIECTB U DSHEPruU IO LENiIM
MIUTaHUS B MIPUPOTHOM
HKOCHCTEME U arpoleHos3e

Bbuochepa —
riobanbHas 9KOCHCTEMA

O3nakomieHue ¢ ydenwem B.
. Bepuaackoro o 6nocdepe kak
0 I1100aJIbHOM 3KOCUCTEME.

Hanmuuue nmnpexacraBneHuss o
CXEME€ JKOCHUCTEMBI Ha IpUMEpPE
ounocdepsl, KpyroBOpOTE
BCIIICCTB " MIPEeBPAIICHUH
sHEepruu B Ouocdepe.

YMmenue  nokasplBaTh — POJIb
JKUBBIX OPTraHU3MOB B Omocdepe
Ha KOHKPETHBIX TPUMepax

. OpOHTANBHBIE U

UHIUBHyaTbHBIC
Oecenbl

. UnauBuayanbHble u

I'pYIIIOBBIC
IIMCbMCHHBIC pa6OTBI

. PasHoypoBHEBBIE

TCCThI

buocdepa u yenosek

HaxoxneHue cBSI3u U3MEHEHUS
B Ounocdepe c MoCIeACTBUIMU
NESTEIbHOCTH ~ YeloBeKa B
OKpYyXarolliei cpene. YMeHue
OTIpeIeNATh BO3JICHCTBUE
IIPOU3BOJCTBEHHOMN
JESTENIbHOCTH Ha OKPYXKAIOIIYIO
cpenry B obOmactd  cBoeH
Oynmyiei nmpodeccuu.
O3HakoMJIEHUE C TI100aTBHBIMU
HKOJIOTMYECKUMHU TIpoOIeMaMu U
YMEHHE OIpPENesITh MyTH WX

PCLICHUS. Onucanue u
MMPAKTUYCCKOC CO3JaHUC
HCKYCCTBCHHOﬁ 9KOCHCTCMBI

(IpEeCHOBOHOTO  aKBapuyMa).
Pemenne skonornueckux 3amau.
JleMOHCTpHpOBaHUE  yMEHUS
MOCTAHOBKH  TIeJIed  JIeSTeNb-

HOCTH, TJTAHUPOBAHUS
COOCTBEHHOH NEATEILHOCTH IS
JOCTIKCHUS IMOCTaBJICHHEIX
LEJIeH, MpEIBUACHUSA
BO3MOXHBIX PE3YyJbTaTOB ATHX
JeUCTBUMH, OpraHu3anuu
CaMOKOHTPOJIA u OIIEHKH

OpoHTAIBHBIE U
WHUBUTyaJIbHBIC
Oecenbl
[IpakTnueckas pabora

20




MOJTYYEHHBIX PE3yJIbTaTOB.
OOyueHne COOIIOICHUIO TTPABUIT

[MOBEICHUSA B pUpOJIE,
OCpe)kHOMY  OTHOIICHUIO K
OHMOIOrMYECKUM o0BEKTaM

(pacTeHHSIM, KHBOTHBIM H UX
COOOIIECTBAM) U UX OXPaHE.

BUOHUKA
buonuka kak omHO u3 | O3HaKOMJIEHHE C MpUMEpPaMu ®dpoHTAIBHBIC U
HaHpaBJ’IeHHﬁ 6I/IOHOFI/II/I HUCITIOJIB30BaHUA B WHIWBUAYAJIbHBIC
U KHOCPHETHKHU XO3SHCTBEHHON  JESTEIbHOCTH Oecepl
moneit MophodyHKITMOHATBHBIX Tectsl

YepT OpraHu3allid PacTeHUU H
JKUBOTHBIX  TIPU CO371aHUU

COBEPIIICHHBIX TEXHUYECKHUX
CHCTEM M  YCTPOMCTB IO
aHaJIOTHHU c JKHUBBIMH
cHCTeMaMH.  3HAKOMCTBO  C

TpyO4aTbIMH  CTPYKTYpamMH B
JKUBOM TMpPUPOAE U TEXHUKE,
a3pPOJIMHAMUYECKUMU u
TUAPOIMHAMAYECKUMHU

YCTPOWCTBAMU B KHUBOU MPUPOJIE
U TEXHHUKE. YMEHUE CTPOUTH
MOJEJIA CKJIaJ4aToOi CTPYKTYpBHI,
HCIIOJIb3YEMBIE B CTPOUTEIBCTBE
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